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Technical Field 

The present invention relates to mouthguards and more, particularly, but not. 
exclusively, to mouthguards used by sport participants. 

Background of the Invention 

Mouthguards have consisted of a number of types, including those constructed of 
thermoplastics material, which are heated (typically hi hoi water) and then applied to the 
user's month so that the mouthguard is moulded to fit the user's teeth and jaw. A more 
expensive typs of mouthguard is as provided generally by dentists. The dentist "custom 
fined" mouthguards are manufactured from an impression taken of the usei's teeth and 
jaw. A sheet of plastics material is placed over the impression and plastically defonued 
is thereto by the use of heat and pressure. 

The custom fitted mouthguards discussed ahnve suffer from the disadvantage 
that there is not incorporated within the mouthguard features desirable for improving the 
level of protection for the user. 



20 Object of the Invention 

It is the object of the present invention to overcome nr substantially ameliorate 
the above disadvantage. 

Summary of the Invention 

M The present invention is a method to form a mouthguard to be worn by a user, 

the method includes the steps of: 

providing a mould having a portion configured as a reproduction of a portion of 
a user's month; 

locating rm the mould a mouthguard shell to be plastically deformed by pressure 
jo to conform to said portion; 

placing over the shell a deformable sheer so that the shell is located between the 
sheet and mould; and 
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applying a pxSSure differential across the sheet co that the sheet ui^cs the shell 
against the mould to plastically defbnn the snell against said portion so that the 
mouth guard conforms lu the configuration of the user's mouth. 

Brief Description of the Drawings 

A preferred form of the present invention wilj now be described by way of 
example with reference iu the accompanying drawings wherein: 

Figure 1 is a schematic perspective view of an apparatus to rtfttbim a mouthguard 
shell to the configuration of a mould; 

Figure 2 is a schematio port section side elevation of the apparatus mould and 
mouth guard shell of Figure 1, in a first configuration; 

Figure A in a schematic part section side elevation of the apparatus, muuld and 
mouthguard shell as illustrated in Figure 7, in a further configuration; and 

Figure 4 is a schematic section side elevation of an alternative sheet member 
employed iu the apparatus of Figure 1. 

Detailed Description of the Preferred Embodiment 

Described in International Patent Application PCT/AU99/00458 are a number of 
mouthguard shells (bodies) which can be plastically deformed so as to conform to the 
configuration of a user's mouth. The moulhguard shells disclosed in this international 
patent application may be employed in die apparatus 10 of Figures L to A. However, in 
this respect it should be appreciated that the mouthguaid shell described herein is former! 
from a suitable mouldable material and need not be a shell as described in the above PCT 
application. 

In the accompanying drawings there is schematically depicted an apparatus 10 
within which a mouthguard is formed. The apparatus 10 includes a base 11 from which 
there upwardly extends three posts 12. Inserted over the posts 12 is a sealing ring 13 ' 
which has apertures 14 tluouxh which the posts 12 pass. 

The base 11 receives a mould 29 to deform the moulhguard shell 16. The mould 
15 has a portion 17 produced from an impression taken from a patienfs mouth, 
particularly the teeth and gums. 

The mouthguard shell 16 is of a "C" configuration and is of a 'V traiisvusc 
cioss section. Typically, the mouthguard shell 1 n would have the shape and configuration 
as illusuaLcd in the above-mentioned PCT specification The mouthguard shell 16 would 
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fix over the portion 17 so that the portion 17 is located between flanges 18 of the shell 16 
and would in particular engage base 19 of the shell 16 to cause deformation thereof so 
that the mouthguard shell 16 conform to the shape and figuration of the portion 17. 

Typ^ally, the shell 16 would be heated prior to being placed o„ the portion 17 

> SO that when pressure is applied to the shell 16, the shell 16 plastically deforms. To apply 
picture to the shefl 16 there is provided a sheet member 21 formed of resilient material 
such as plastics or runner material, fo this embodiment the sheet member 21 is of a 
circular conjuration so as to rest on the annular Up 20. To maintain the sheet member 
21 in sealing contact with the ring 13 there « provided a clamp ring 22 which is of a 

> similar configuration to the ring 13. The ring 22 has apertures 23 through which the posts 
17 pass. 

The ring 13 has on annular step 24 providing the Hp 20. As bast seen in Figures 
2 and 3 the member 21 is engaged within the step 24. 

The rmg 23 has an annular projection 25 which is of a configuration to cooperate 
with the step 24 so that the member 21 has ha annular periphery clamped between the 
rings 13 and 22. If so reqmred the ring 22 can be provided with a sealing ring 26. 

When the mouthguard shell 16 is to be deformed to form a moutliKuard for the 
patient from which the impression has been taken, the shell 16 is heated and then placed 
on the portion 17. The apparatus 10 with the shell 1 6 is then placed in a machine wluch 
applies a pressure differential across the member 21. More particularly the machine 
includes a piston that engages with die upper surface 27 of the ring 22 and moves the 
rings 13 and 7 2 down into contact with the suifaec 28 of the base 11. The piston 
sealing* engages the surface 27 and applies a gas (preferably air) under pressure to the 
uppa surface of the member 21. The member 21 then defonns about the shell Jfi and ' 
forces the shell 16 onto the portion 17 to plastically deform the shell 16. The pressure 
above the membc, 21 is released and the nngs 13 and 22 raised so that an operator may 
ihen remove the formed inuuthguani. 

In an .alternative embodiment the rings IIS and 22 may be moved into contaci 
with rhe surface 28 and then air withdrawn Aom below the member 21 so that air pressure 
above the member 21 exerts a force on the shell 16 to deform the Shell 16 

In an alternative embodiment the member 21 may be preformed so a s to be . 
convex as illustrated in Figure a. This would aid in minimising or eUminating force, 
Seneratcd by 5 rretchin K the member 21 over rhe sheJ! 16. In such an arrangement only the 
pressure differential auruss the member 21 would cause deformation of the shell Id. 
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In the above described preferred embodiments the member 21 may he n.bber, 
latex, silicone or any oiber suitable synthetic elastomerie material, hi the above 
embodiment the mcnibci 21 is of a domed configuration. However in an alternative 
embodiment the member 2 1 may be fiat prior to elastic defemation and may be foimcd of 
elastic foil. 
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CLAIMS. 

L A method to form a mouthguard to be worn by a user, the method 
includes the steps of: 

providing a mould having a portion configured as a reproduction of a portion of 
a user's mouth; 

locating on the mould a mouthguard shell to be plastically deformed by pressure 
to conform to said portion; 

placing over the shell a defmroable sheet so that the shell is located between the 
shed and mould; and 

applying a pxessuie differential across the sheet so that the sheet urges the shell 
against the mould to plastically deform (he shell against said portion so that the 
mouthguard conforms to the configuration of the user's mouth. 

2. The method of Claim I wherein the sheet law a shell side and a remote 
side, with the pressure on said remote aide being increased to ur^e the shell against the 
mould 

3. The method of Claim 1 wherein said sheet boa a shell side and a remote 
side, wilh ihe pressure on said shell side being reduced to urge the shell against the 
mould, 

4. The method of any one of Claims 1 to 4 wherein said sheet is formed of 
natural of synthetic rubber, latex, silicone or elastic foil. 

5. The method of any one of Claims 1 to 4 wherein said sheet is of a 
domftd configuration prior to defamation. 

h. The method of any one of Claims 1 to 4 wherein said sheet is flat prioc 
io elastic defamation. 

7. The method of any one of Claims 1 to 6 wherein said sheet is 
maintained at a spwxd location relative to the shell prior to elastic defamation, and is 
subsequently moved towaxds said shell to cause initial elastic defamation of the sheet 
prior tp applying said pressure differential. 

8. A method to form a mouthguard to be worn by a user, substantially as 
hereinbefore described with reference to the accompanying drawings. 

9. A mouthguard tomied by the method of any one of the previous claims. 
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All (ksijenaied 
states 



Stale (Lz. country) of residence 
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d applicant only 
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EARCH REPORT 



International application No. 
PCT/AU00/01166 



CLASSIFICATION OF SUBJECT MATTER 



Int. CI. 7: A61C 5/14, A63 B 71/10 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. 



FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
A61C 5/14, A63B 71/08,71/10 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
AU: IPC AS ABOVE 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
DWP1 
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DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



A 
A 



AU 18016/95 C (Fastcote Pty Ltd) 1 1 September 1995 
Page 5 line 37 - page 6 line 10 

US 5692894A (Schwartz et al.) 2 December 1997 
Column 4 lines 13-41 

US 4848365A (Guarlotti et al.) 18 July 1989 

Column 3 lines 20-39 



All 

All 
All 



□ Further documents are listed in the continuation of Box C □ See P atent fami, y annex 



• Special categories of cited documents: 

"A" document defining the general state of the art which is 
not considered to be of particular relevance 

"E" earlier application or patent but published on or after 
the international filing date 

"L" document which may throw doubts on priority claim(s) 
or which is cited to establish the publication date of 
another citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use, 
exhibition or other means 

"P" document published prior to the international filing 

date but later than the priority date claimed 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot 
be considered novel or cannot be considered to involve an 
inventive step when the document is taken alone 
document of particular relevance; the claimed invention cannot 
be considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
5 December 2000 



Name and mailing address of the ISA/AU 

AUSTRALIAN PATENT OFFICE 
PO BOX 200, WODEN ACT 2606. AUSTRALIA 
E-mail address: pct@ipaustralia.gov.au 
Facsimile No. (02) 6285 3929 



Date of mailing of the internationj 
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Telephone No : (02) 6283 2113 
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(PCT Article 36 and Rule 70) 
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WIPO 
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Applicant's or agent's file reference 
477543c 


FOR FURTHER See Notification of Transmittal of International Preliminary 
ACTION Examination Report (Form PCT/IPEA/416). 


International Application No. 
PCT/AU00/01166 


International Filing Date (day/month/year) 
26 September 2000 


Priority Date (day/month/year) 
27 September 1999 


International Patent Classification (IPC) or national classification and IPC 




Int. CI. 7 A61C 5/14, A63B 71/10 






Applicant 

SIGNATURE MOUTHGUARDS PTY LIMITED et al 



This international preliminary examination report has been prepared by this International Prelirninary Examining Authority 
and is transmitted to the applicant according to Article 36. 

This REPORT consists of a total of 3 sheets, including this cover sheet. 

| j This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 

been amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see 
Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of sheet(s). 



3. This report contains indications relating to the following items: 



I 
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II 


□ 


III 


□ 


IV 


□ 


V 




VI 


□ 


VII 


□ 


VIII 


□ 



citations and explanations supporting such statement 
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7 May 2001 


Name and mailing address of the IPEA/AU 

AUSTRALIAN PATENT OFFICE 
PO BOX 200, WODEN ACT 2606, AUSTRALIA 
E-mail address: pct@ipaustraIia.gov.au 
Facsimile No. (02)6285 3929 


Authorized Officer 

JON MILLS \ 

Telephone No. (02) 6283 2113 



Form PCT/IPEA/409 (Cover sheet) (July 1998) 



INTERNATIONAL PRELIMINAB^EXAMINATION REPORT 



AULE} 



Intentional application No. 
pIHIuOO/01166 



I. Basis of the report 



1 . With regard to the elements of the international application:* 
| X | the international application as originally filed. 



the description, 


pages 


9 


as originally filed, 




pages 


5 


filed with the demand, 




pages 


9 


received on with the letter of 


the claims, 


pages 


9 


as originally filed, 




pages 


9 


as amended (together with any statement) under Article 19, 




pages 


9 


filed with the demand, 




pages 


9 


received on with the letter of 


the drawings, 


pages 


9 


as originally filed, 




pages 


9 


filed with the demand, 




pages 


9 


received on with the letter of 



["J] the sequence listing part of the description: 

pages , as originally filed 

pages , filed with the demand 

pages , received on with the letter of 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in 
which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 
| | the language of a translation furnished for the purposes of international search (under Rule 23. 1(b)). 

| ] the language of publication of the international application (under Rule 48.3(b)). 

[ | the language of the translation furnished for the purposes of international preliminary examination (under Rules 55.2 
and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, was on the basis of the 
sequence listing: 

( I contained in the international application in written form. 

j filed together with the international application in computer readable form. 

j J furnished subsequently to this Authority in written form. 

Q j furnished subsequently to this Authority in computer readable form. 

[ j The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

| | The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished 

4. The amendments have resulted in the cancellation of: 

[~ ] the description, pages 

[~] the claims, Nos. 

£ J the drawings, sheets/fig. 

5. This report has been established as if (some of) the amendments had not been made, since they have been considered to 
go beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to in this 
report as "originally filed" and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70.17). 

** Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report 
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Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; citations 
and explanations supporting such statement 



Statement 
Novelty (N) 



Inventive step (IS) 



Claims 1-9 
Claims 

Claims 1-9 
Claims 

Industrial applicability (LA) Claims 1-9 

Claims 



YES 

NO 

YES 

NO 

YES 

NO 



2. Citations and explanations (Rule 70.7) 

All the documents cited in the ISR were category A only. Therefore the claimed invention is not disclosed in 
any of these patent documents and hence all the claims are novel. 

Further, the claimed invention is not obvious in the light of any of the cited documents nor disclosed in any 
obvious combination, nor would the claimed invention be obvious to a person skilled in the art in the light of 
common general knowledge by itself or in combination with any of these documents. 
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